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SPIO-enhanced MR Imaging of the Rat with Cirrhosis and Hepatocellular Carcinoma: Relationship with Kupffer Cells of Liver
ZHAO Yun-hui, XU Yi-kai, GAO Xin-jiang. Imaging Center, Wurmuqi PLA General Hospital, Xinjiang 830000, P. R. China
[Abstract] Objective: To establish the model of (DENA) induced hepatocellular carcinoma (HCC) and cirrhosis of rat
and to study their signal intensity (SI) on superparamagnetic iron oxide (SPIO)-enhanced MR images and the relationship
with the amount of Kupffer cells (KCs). Methods: Twenty-two rats with DENA induced HCC and cirrhosis were studied,
including simple cirrhosis (6 rats) and HCC associated with cirrhosis (16 rats). Ten normal wistar male rats served as the
control group. MRI (T, WI, T, WD) before and after SPIO enhancement were performed with a 1. 5T whole body scanner.
Pathology examination (HE and Prussian blue staining) were done and the relationship between the amount of KCs and the
signal intensities (SI) on the images before and after SPIO-enhanced MRI were analyzed. Results; On the slices of cirrhosis
with Prussian blue stain, the amount of KCs was slightly reduced,in which the blue particles were heterogeneously distribu-
ted. The amount of KCs in well-differentiated HCC was moderately reduced,in poorly-differentiated HCC was obviously re-
duced and even disappeared. The amount of KCs in HCCs was significantly lesser than that of the normal liver parenchyma
and cirrhosis (P<C0. 001), while there was no significant difference between the normal liver tissue and cirrhosis (P =
0. 088). On SPIO enhanced T, WI, SI of normal hepatic parenchyma and cirrhosis was obviously lower than that before SPIO
enhancement,and the percentage of SI lessening (PSIL) was 42% and 38 % respectively,with no statistical difference, (P=
0.409). The signal intensity of HCC on SPIO-enhanced T, WI was similar to those images before enhancement, PSIL was
12 % ,which was obviously lower than the normal liver parenchyma and cirrhosis (P<C0. 001). CNR of HCC on SPIO-en-
hanced T, WI was significantly higher than that before enhancement (P=0. 002). On SPIO-enhanced T, WI, PSIL of normal
liver and cirrhosis was 15% and 6% respectively, whereas the SI of HCC increased by 9% compared with that before en-
hancement.some of the small HCCs showed slightly inhomogeneous enhancement. CNR of HCC was obviously lower than
that before enhancement (P<C0. 001). On SPIO enhanced T, WI, the PSIL of liver parenchyma and amount of KCs showed a
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curvilinear tendency,the SI descended obviously along with the increase of the amount of KCs. R2 (Rsq) of Cubic models of
curve estimation was 0. 920 and marked statistical significance was existed (P<C0. 001). Conclusion: Changes of signal inten-
sities of liver on SPIO-enhanced T, WI were correlated with the amount and phagocytic function of KCs,PSIL increased a-
long with the increase of the amount of KCs. SPIO-enhanced MRI not only could improve the contrast of HCC, the detection
ability of focal hepatic lesions as well as their morphology characteristics, but also could indirectly reflect the amount of KCs

in liver tissues and was helpful in predicting the histology grade of HCC.
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